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ABSTRACT: 

A contact lens of generally disc-like configuration having a central axis extending through the 
contact lens and about which the contact lens is substantially symmetric in configuration. The 
contact lens has a pupil zone through which the central axis extends and which comprises the 
area immediately circumferentially surrounding the central axis; an iris zone, which comprises 
the area circumferentially surrounding the pupil zone; and a peripheral zone which comprises 
the area circumferentially surrounding the iris zone and extends to the edge of the contact lens; 
Further in the area immediately adjacent to the periphery of the iris zone and the contact lens and 
circumferentially extending therearound a band of dark substantially light-absorbing colour is 
provided. 
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(S) Contact lens. 

(57) A contact lens of generally disc-Jfce configuration having a central axis extending through the contact 
lens and about which the contact lens is substantially symmetric in configuration. The contact lens has 

a pupil zone through which the central axis extends and which comprises the area immediately 

circumferential ly surrounding the central axis ; 

an iris zone, which comprises the area draimferentiafly surrounding the pupa zone ; and 

— a peripheral zone which comprises the area crcumferentially surrounding the iris zone and 
extends to the edge of the contact lens ; 

Further in the area immediately adjacent to the periphery of the iris zone and the contact lens and 
circumferential ly extending therearound a band of dark substantially light-absorbing colour is provided. 
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This inventi n relates to a contact I ns, and, in particular, a contact I ns which is provided with a dark mask- 
ing ring. 

Th border area/zon betwe n th iris and th sclera of th human ey is known as th limba] zone, and 
this zone is very deep in colour. In fact the colour is generally so deep as to be regarded as black. 
5 The human eye is one of those parts of the human body which permanently shows the effects of disease 

and ageing, and one part thereof which readOy shows this is the limba! zone. In a young healthy person the 
fimbal zone is very deep and dear in colour, whereas the effects of illness, age and trauma can lead to a milking 
or clouding over of the limbal zone. This gives the person the appearance of age and relative Hi-health. 

The present invention is concerned with overcoming, or at least alleviating, the appearance of the milking 
10 or clouding over of the limbal zone and the effects this has. 

In accordance with the present invention there is provided a contact lens of generally disc like configuration 
which has a central axis extending through the contact lens and about which the contact lens is substantially 
symmetric in configuration, which contact lens has 

- a pupil zone through which the central axis extends and which comprises the area immediately ctrcum- 
15 ferentially surrounding the central axis; 

- an iris zone which comprises the area circumferentiaJry surrounding the pupa zone; and 

- a peripheral zone which comprises the area circumferentiaJly surrounding the iris zone and extends to 
the edge of the contact lens; 

wherein in the area immediately adjacent to the periphery of the iris zone, and the contact lens, and circumfe- 
20 rentiaNy extending therearound a band of dark substantially light-absorbing colour is provided. 

The band of dark substantially light-absorbing colour is normally provided in a colour which although is not 
necessarily harmonious to the apparent colour of the iris, whether natural or otherwise, it is of a colour which, 
at least, gives the appearance of black to a viewer. 

In use the band of dark substantially light-absorbing colour can provide the wearer of contact lenses made 
25 in accordance with the present several useful advantages, in that the band of dark, su bstantially light-absorbing 
colour can act as any one or more of the following functions: 

- a locator to enable the correct orientation of the lens to be found; or 

- a means to mask out the effect of the milking/clouding over of the iris in the limbal zone. 

The band of dark substantially light-absorbing colour is preferably provided at a distance from the central 
30 axis of the contact lens so that it will overlie, and therefore mask the natural limbal zone of the eye. 

The provision of the band of dark substantially light-absorbing colour in accordance with the present inven- 
tion masks the natural limbal zone of the human eye, with a band of dark and clearly distinct colour. In this way 
the wearer of the contact lens or contact lenses made in accordance with the present invention is provided with 
eyes which to the observer look young and healthy. 
35 Preferably, the contact lens provided with the band of dark substantially light-absorbing colour, is a soft 
contact lens. 

Alternatively, the contact lens provided with the band of dark substantially light-absorbing colour is a com- 
posite type contact lens. That is to say a contact lens which has the pupil zone formed from a hard material, 
such as a rigid gas permeable material, and the iris zone is a skirt formed around the pupi zone from a hydrogeJ 
40 material which has a negligible expansion coefficient upon hydrolisation with the peripheral zone being formed 
as an integral part of this surrounding the iris zone. 

The present invention may be used in respect of a large variety of general design types of contact lenses 
from single focal length designs to multifocal length contact lenses. The main criteria applied to the suitability 
of a particular design type of contact lens for use with the present invention, is whether the band of dark sub- 
45 stantialty light-absorbing colour can be correctly positioned on the tens so that it masks the limbal zone of the 
wearer's eye whilst in use without affecting the visual usage of the lens through the focussing section. 

The band of dark substantially light-absorbing colour can be applied or incorporated into a contact lens 
made in accordance with the present invention in a number of differing ways. 

In a first arrangement the band of dark substantially light-absorbing colour comprises a solid band of colour. 
so In a second arrangement the band of dark substantially light-absorbing colour comprises a series of thin 
bands of dark substantially light-absorbing colour which are closely spaced to one another in order to give the 
impression that they are one band to a viewer. Further, the individual thin bands may be of differing colours or 
shades of the sam colour. 

In a third arrangement th band of dark substantially light-absorbing colour comprises a series of islands 
55 of colour which interact with one anoth r to give the impression to the viewer that they are a band. 

The actual selection of the colour and colouring material used in the present inventi n is of significant 
importance to the effectiv operati n of the present inv ntion. 

The band of dark substantially light-absorbing colour can be applied to r incorporated into th contact lens 
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mad in accordance with th pres nt inv ntion in a number of differing ways. 

In a first arrang ment of the present inv nti n th band of dark substantially light-absorbing colour is 
applied to a finished contact I ns. In order to achiev thisth finished lens is tinted, in any on ofth plethora 
of known tinting processes employed in the industry. 

In this case the band of dark substantially light-absorbing colours is formed of materials such as soluble 
vat dyes reactive dyes as well as the precipitation of inorganic and organic salts in situ. 

A combination of the above generic materials may be employed. 

Suitable soluble vat dyes include: 


Colour Index 
Vat Orange 5 

Vat Orange 1 

Vat Brown 1 


Vat Yellow 3 


Vat Blue 6 


Vat Green 1 


Chemical Name 

6,6 , -diethoxy-22 t (3H,3'H) bi benzo (b) 
thiopene 3-3* dione 

Dibromo di benzo (b t def) chrysene -7, 
l4-dione 

16,23-dihydrodinaphthol (2 t 3-a:2 w 3 n -i) 
naphth (2 , .3 , :6.7) indolo (2.3-c) 
carbazole-5 . 10 . 15 • 17 . 22 f 24-Lexone 

N.N'-OtlOJ-dihydro^.lO-dioxo.l.S 

-anthracenediyl) bisbenz amide 

7 . l6-dichloro-6 , 15-di hydro-s ' 9 . 14 1 18- 

anthrazinetetrone 

16 , 17 , -dimethoxydinaphtho 

(1.2.3.cd:31,2 , .l tt -lm) perylene-5, 

10-dione 


40 The soluble vat dyes as used in this method are normally applied to the lens in their leuco solubaised form. 

Clearly the above mentioned vat dyes can be mixed with one another to produce the desired dark sub- 
stantially light-absorbing colour. 

With regard to the reactive dyes there is one precondition placed on their usage and that is that the main 
body of the contact lens is formed from a monomer which contains Hydroxy group (OH) or other reactive groups, 
45 for example, HEMA (Hydroxy Ethyl MethAcrylate). Suitable reactive dye types include: 
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Colour Index 

R activ Black #5 


Reactive Blue #** 


Reactive Blue #19 


Reactive Blue #21 


Reactive Blue #163 


Chemical Name 

1,2,7 naphthalene di sulfonic acid 4 
amino 5 hydroxy- 3. 6-bis 
( (2-sulfonicoxy) ethyl) sulphonyl) 
phenyl )azol) 

[2- anthracene -sulfonic acid, 1- amino-*! f 
S-U^.dichloro-s- 

triazin-2-yl ) amino ) -4-sulf oanilino) -9 , 10 

-dihydro-9,10-dioxo,disodium salt} 

[2-anthracene-sulfonic acid, amino-9 f 10 

dihydro. 9,10-dioxo- 1 *- 

( (3-( (2-Sulfooxy)ethyl)sulfonyl) 

phenyl ) amino) -disodium salt) 

Copper (29H,31H phthalcyaninate(2) 

sulfo ((4- 
( (2-sulfooxy)ethyl)sulphonyl)phenyl) 
amino sulphonyl derive 
[triphenodixoanzinedisulfic acid, 
6,13-dichloric-3.10 bis ((4-((4-6- 
dichloro-1.2,5-triazin 2-yl)amino) 
sul f ophenyl ) amino- te trasodium s al t ] 
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[2-napthalene sulphonic acid 
7-(acetylamlno)-^-hydroxy-3( (4( (2 
(sulfooxy) ethyl )sulfonyl) phenyl) azol] 
(5- ( (<* . 6-dichloro-l . 3 , 5- triazin-2-yl ) 
amino-4-hydroxy-3- ( ( t-sulf o-2-naphthalen 
yl ) azo ) -2 , 7-naphthalene-disulphonic 
acid trisodium salt 
Reactive Red #180 (5 _ (benzoylamino) -hydroxy- 3~ 

((l-sulfo-6-((2-sulfooxy)ethyl) 
sulf onyl ) -2-naphthalene ) azo) -2 1 7- 
naph thalenedisul f onic acid, tetrasodium 
salt. 

Reactive Yellow #15 [benzensulfonic acid, 

4-(4,6-dihydro-4-( (2 nethoxy-5- 
methyl-4-( (2-sulfooxy) ethyl) 
sulfonyl)phenyl)a2o)-3-methyl-5- oxo 1H 
pyrazol-l-yl) ) ] 

Reactive Yellow #86 [2,3.-benzenedisulfonic acid, 

4- ( (5-amino carbonyl-1 -ethyl -1 , 
6-dihydro-2-hydroxy -4 -me thyl -6-oxo 
3-pyridinyl ) azo ) -6- ( 4 , 6-dichloro-l , 3 , 5 - 1 
riazin-2-yl ) amino ) -disodium salt] 

Further, ft should also be noted that dyes used in other operations, such as marking of contact lenses may 
be used, for example 24(2,5 diemoxy^[(4-methylphenyl)thio]Ph 

Clearly the above mentioned dyes can, and in most cases would, be mixed with one another to produce 
the desired dark substantially light-absorbing colour. 

Further, with regard to the inorganic salts/dyes which may be precipitated in situ, the organic salts include 
the soluble vat dyes mentioned earlier, and the inorganic salt/dyes include the halide sulphide, and nitrate salts 
of Group II elements and the transition elements, for example Silver Nitrate, Barium Chloride and Barium Sul- 
phide. 

Clearly as with th above cases the precipitated salts can be mixed with one another to produce the desired 
dark substantially light-absorbing colour. 

In an alternate way of applying th band f dark substantially light-absorbing colour to th surface of a 
contact fens, th band of dark substantially fight-absorbing colour is printed ontoth surface of the contact I ns. 
At present there are a number of methods for printing material onto th surface of a contact lens and any on 
of these known methods may b mployed to produce a contact lens mad in accordance with th present 


Reactive Orange ffj8 


Reactive Red #11 
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inventi n. 

Preferably, with this form of applying th band f dark substantially light-absorbing col ur to the surface 
of a contact I ns th band is printed nto the external (or convex) surface of th contact I ns. 

In a third way of imparting the band of dark substantially light-absorbing colour to the contact lens the band 
comprises a pigment suspended hi a solvent material which is applied to the surface of a contact lens mould, 
and the contact lens is cast and polymerised thereabouts. This means that the band of dark substantially light- 
absorbing colour is incorporated into the body of the lens as part of the contact lens surface or into the lens 
body in the region immediately adjacent to the lens surface. 

Suitable pigments for use with this method include: 



Colour Index 

Chemical Name 


Pigment 

Black 7 

Carbon Black 

15 

Pigment 

Black 11 

Iron Oxide 


Pigment 

Brown 6 

Iron Oxide 


Pigment 

Red 101 

Iron Oxide 

20 

Pigment 

Yellow 42 

Iron Oxide 


Pigment 

White #6 

Titanium Oxide 

25 

Pigment 

Green #17 

Chromic Oxide 


Pigment 

Blue #36 

Chromium- aluminium-cobaltous Oxide 


Pigment 

Green #7 

Poly chloro copper phthalocyanine 

30 

Pigment 

Blue #15 

Copper phthalocyanine 


Pigment 

Violet #23 

3.amino-9-ethyl carbazole-chloranil 


35 Clearly the above mentioned pigments may be mixed with one another to produce the desired dark sub- 
stantially light absorbing colour. 

Further, precipitated vat dyes, including precipitated versions of those disclosed earlier may be used as 
suitable pigments in the above method. 

The detail of this particular arrangement for incorporating the band of dark substantially light-absorbing col- 
40 our into the contact lens is described in detail in co-pending US application 469007 which is incorporated herein 
by way of reference. 

In a second particular arrangement for incorporating the band of dark substantially light-absorbing colour 
into the body of the lens, and a fourth means of imparting the band of dark light-absorbing colour to the contact 
lens, pigment is dispersed in a potymerisable medium which is then applied to the surface of a contact lens 
45 casting mould and the contact lens is cast and polymerised thereabouts. In this particular instance as the main 
body of the lens is polymerised so is the polymerisable medium in which pigment is dispersed. As a consequ- 
ence of this the pigment is incorporated into the contact tens as part of the surface of the contact lens or 
immediately adjacent thereto. 

The pigments which may be used with this particular arrangement of the present invention include those 
so disclosed above for use with the earlier disclosed methods, which may be dispersed in the same monomeric 
materials as that from which the contact lens is formed. 

In a fifth basic form of imparting the band of dark substantially light-absorbing colour to the contact lens, 
a rod of polymeric material is formed, which rod has a band of dark substantially light-absorbing colour through- 
out its length, this rod is th n cut into buttons from which th contact lenses are then machined. 
55 In its simplest form this basic form of imparting the band of dark substantially light absorbing colour to th 

contact lens by th abov method may b used to produce individual buttons and not a rod. 

In a sixth basic form of imparting the band of dark substantially light absorbing colour to the contact lens, 
a true layer sandwich lay red button may be formed wherein a dark coloured central lay r is sandwiched be- 
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tween two dear layers. Th thickness of the dark substantially light-absorbing col ured layer would be be- 
tween .05 mm and 1 mm. 

Thism thodof producing the band of the dark substantially light-absorbing colour to th contact I ns lends 
itself to a form of lens manufacture wherein the base curve of the lens is formed against the curved surface of 
5 the button mould. 

The construction of the band of dark substantially light-absorbing colour may be either 

- solid, Le. a solid band of odour; or 

- an intermittent pattern, made up of islands of colour; or 

- an intermittent pattern, made up of islands of colour which diffuse together to form a substantially solid 
w band of colour which has different depths of colour. 

The band of dark substantially light-absorbing colour is preferably provided at a radius of between 5.9 mm 
and 6.75 mm from the central axis of the contact lens. 

The radius is a measurement for the centre of a particular band, and not a definition of the outside and 
inside limits for a band in accordance with the present invention. 
is The band of dark substantially light-absorbing colour preferably has a width of between 0.15 mm and 2.0 
mm, and, most preferably between 0.3 mm and 1.0 mm. 

The invention will now be illustrated by way of examples of contact lenses made in accordance with the 
present invention, and as shown in the accompanying drawings, in which 

Figure 1 shows a first example of a contact lens made in accordance with the present invention; 
20 Figure 2 shows a second example of a contact lens made in accordance with the present invention; 

Figure 3 shows a third example of a contact lens made in accordance with the present invention; 
Figure 4 shows a fourth example of a contact lens made in accordance with the present invention; 
Figure 5 shows a fifth example of a contact lens made in accordance with the present invention; 
Figure 6 shows a sixth example of a contact lens made in accordance with the present invention; 
25 Figure 7 shows a cross section through a contact lens made in accordance with the present invention; 

Figure 8 shows a second cross section through a contact lens made in accordance with the present invert- 
. tion; [ 
Figure 9 shows a third cross section through a contact lens made in accordance with the present invention; 
Figure 10 shows a fourth cross section through a lens made in accordance with the present invention; and 
30 Figure 1 1 shows a fifth cross section through a lens made in accordance with the present invention. 

Figures 1 to 6 of the accompanying drawings show six plan views of contact lens made in accordance with 
the present invention, whilst Figures 7 to 1 1 of the accompanying drawings show five alternative through cross- 
sections for contact lenses made in accordance with the present invention. 

As a general point all of the Figures of the accompanying drawings show contact lenses which are of gen- 
35 erally circular disc like configuration. The contact lenses have a convex surface 2 which when the lens is fitted 
in the human eye is outwardly facing and a concave surface 3 which when the lens is fitted in the human eye 
is inwardly facing and in contact with the cornea of the human eye. 

A band 4 of dark light-absorbing colour is provided towards the periphery of the contact lens 1 . 
Now referring specifically to Figure 1 of the accompanying drawings there is shown a first example of a 
40 configuration of a contact lens 1 made in accordance with the present invention. 

In this example the contact lens 1 is a soft contact lens manufactured from a hydrogel material such as 
HEMA (Hydroxy Ethyl MethAcrylate). In this particular example the band 4 of dark light-absorbing colour is a 
solid band of colour formed of the appropriate width and at the appropriate radius from the centre of the contact 
lens 1. 

45 Now the actual method used to impart the band 4 of dark light-absorbing colour to the contact lens to a 
degree will dictate the actual structure of the contact lens 1. 

If the band 4 of dark light-absorbing colour was imparted to the contact lens 1 by either 

- tinting of a finished lens; or 

- applying tinting material to a mould surface and casting, and polymerising, the contact lens thereabouts; 
50 or 

- applying a pigment dispersed in a polymerisable material to a mould surface and casting, and polymeri- 
sing the contact lens thereabouts; 

the contact I ns so formed wfll hav a cross section similar to that shown in Figure 7 or Figure 8 of the accom- 
panying drawings d pendent upon which surface of the mould/contact lens is worked on. 
55 However, if the band 4 of dark light-absorbing colour was imparted to the contact lens 1 by forming a rod 
r a baton of material having a band of colour throughout which corresponds to th band 4 of dark light-absorb- 
ing colour in the contact I ns, the contact lens wfll hav a cross section similar to that shown in Figure 9 fthe 
accompanying drawings. 


7 


EP 0 484 044 A2 

Further, if th band 4 of dark light-absorbing colour was imparted to the contact lens 1 by printing upon the 
surface of th finished contact I ns, th contact lens wfll have a cross section similar to that shown in Figure 
10. 

Finally, if the band of dark substantially light-absorbing oolour was imparted to the contact lens 1 by forming 
5 a sandwich layered button having a filling layer which corresponds to the band of light-absorbing colour in the 
contact lens, the contact lens will have a cross-section similar to that shown in Figure 11. 

Now referring specifically to Figure 2 of the accompanying drawings there is shown a second example of 
a configuration of a contact lens 1 made in accordance with the present invention. 

In this example the contact lens 1 is a composite contact lens having a central pupi section 5 which is fbr- 
10 med from a Rigid Gas Permeable material and an iris section 6 which rircurnferentially surrounds the pupfl sec- 
tion 5. 

In this particular example, the band 4 of dark Gght-absorbing colour is a solid band of colour formed of the 
appropriate width and at the appropriate radius from the centre of the contact lens 1 . 

The actual construction of the contact lens 1 in this case places certain restrictions on how the band 4 of 
15 dark light-absorbing colour can be imparted to the contact lens 1 which will be readily understood by those in 
the industry. 

If the band 4 of dark light-absorbing colour was imparted to the contact lens 1 by tinting of the finished con- 
tact lens 1 the contact lens wiO have a cross section similar to that shown in either Figure 7 or Figure 8 of the 
accompanying drawings. 

20 However, if the band 4 of dark light-absorbing colour was imparted to the contact lens by forming a rod of 

material having a core of Rigid gas permeable material and an outer layer of xerogel (unhydrated hydrogel) 
material with a band of colour throughout the outer layer which corresponds to the band 4 of dark light-absorbing 
colour in the contact lens 1 , the contact lens 1 will have a cross section similar to that shown in Figure 9 of the 
accompanying drawings. 

25 Further, if the band 4 of dark light-absorbing colour was imparted to the contact lens by printing upon the 

surface of the finished contact lens 1, the contact lens 1 wil have a cross-section similar to that shown in Figure 
10 of the accompanying drawings. 

Finally, if the band of dark substantially light-absorbing colour was imparted to the contact lens 1 by forming 
a sandwich layered button having a filling layer which corresponds to the band of light-absorbing colour in the 
30 contact lens, the contact lens will have a cross-section similar to that shown in Figure 11. 

Now referring specifically to Figure 3 of the accompanying drawings there is shown a third example of a 
configuration of a contact lens 1 made in accordance with the present invention. 

In this example the contact lens 1 is a soft contact lens 1 manufactured from a hydrogel material, such as 
HEMA (Hydroxy Ethyl MethAcryiate). In this particular example the band 4 of dark substantially light-absorbing 
35 colour is formed from an intermittent pattern which interacts with the human eye to produced the desired effect 
The pattern imparted to the contact lens is coherent and is held within an area that forms a band of the required 
width and within the bounds of the requirement for the radius. 

If the band 4 of dark substantially light-absorbing colour was imparted to the contact lens by either; 

- applying tinting material to a mould surface, and casting and polymerizing the contact lens thereabouts; 
40 or 

- applying a pigment dispersed in a polymerisable material to a mould surface, and casting and polymeri- 
zing the contact lens thereabouts; 

the contact lens so formed wOl have a cross section similar to that shown in Figure 7 or Figure 8 of the accom- 
panying drawings. 

45 However, if the band 4 of dark light-absorbing colour was imparted to the contact lens by printing upon the 
surface of the finished contact lens 1 , the contact lens 1 will have a cross section similar to that shown in Figure 
10 of the accompanying drawings. 

Now referring specifically to Figure 4 of the accompanying drawings, there is shown a fourth example of 
a configuration of a contact lens 1 made in accordance with the present invention. 

so In this example the contact lens 1 is a composite contact lens having a central pupil section 5 which is for- 
med from a Rigid Gas Permeable material and an iris section 6 which circumferentially surrounds the pupfl sec- 
tion 5. 

In this particular xampl , the band 4 of dark light-absorbing colour is formed from an intermittent pattern 
which interacts with th human ey to produce the desired effect Th pattern imparted to the contact I ns 1 
55 is coherent and is held within the area that forms a band of the required width and within the bounds of th 
requirement for th radius. 

As with th exampl described with reference to Figure 2 of th accompanying drawings the actual con- 
struction of the contact I ns 1 in this cas places certain restrictions on how th band 4 of dark light-absorbing 
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cd ur can be imparted to the contact I ns 1. 

ffth band 4 of dark light-absorbing colour was imparted to th contact I ns 1 by tinting of th finished con- 
tact I ns 1, the contact lens 1 will hav a cross section similar t that shown in Figure 7 or Figure 8 of the accom- 
panying drawings. 

5 However, if the band 4 of dark light-absorbing colour was imparted to the contact lens 1 by printing upon 

the surface of the contact lens 1 , the contact lens 1 will have a cross section similar to that shown in Figure 10 
of the accompanying drawings. 

It will be well appreciated that the intermittent pattern broadly disclosed with reference to Figures 3 and 4 
of the accompanying drawings could be either 
10 - an intermittent pattern that is set upon the contact lens by the imparting of the pattern to the moulding 
surface or the surface of the finished contact lens 1, Le. the pattern is fixed, or 

- an intermittent pattern in which the colour used in the pattern differs from the applied area, giving areas 
of diffuse colour as well as the well defined colour areas applied. 

Now referring specifically to Figure 5 of the accompanying drawings there is shown a fifth example of a 
15 configuration of a contact lens 1 made in accordance with the present invention. 

In this particular example the contact lens 1 is a soft contact lens 1 manufactured from a hydrogel material, 
such as HEMA (Hydroxy Ethyl MethAcrytate). In this example the band 4 of dark substantially light-absorbing 
colour is formed from a series of concentric circles or rings. In effect the individual circles or rings are thin bands 
of dark substantially light-absorbing colour. These bands (circles or rings) are closely spaced so that to a viewer 
20 they appear to be a single band of colour. 

If the band 4 of dark light-absorbing colour was imparted to the contact lens by either: 

- tinting of a finished lens; or 

- applying tinting material to a mould surface and casting and polymerizing the contact lens thereabouts; 
or 

25 - applying a pigment dispersed in a poiymerizable material to a mould surface, and casting and polymeri- 
zing the contact lens thereabouts; . 
the contact lens so formed will have a cross section similar to that shown in Figure 7 or 8 of the accompanying 
drawings dependent upon which surface of the mould/contact lens is worked upon. 

However, if the band 4 of the dark light-absorbing colour was imparted to the contact lens by forming a rod 
30 or baton of material having a series of thin bands of colour throughout that corresponds to the band 4 of dark 
light-absorbing colour in the contact lens, the contact lens will have a cross section similar to that shown in 
Figure 9 of the accompanying drawings. 

Further, if the band 4 of the dank light-absorbing colour was imparted to the contact lens 1 by printing upon 
the surface (convex surface) of the contact lens the contact lens will have a cross section similar to that shown 
35 in Figure 10 of the accompanying drawings. 

Particular examples of contact lens made in accordance with the present invention will now be given. 

Example 1 

40 A contact lens as described in accordance with Figure 1 of the accompanying drawings was manufactured, 

with the band 4 of dark light-absorbing colour being imparted by mounting the finished hydrated lens on a suit- 
able fixture and masking with a form leaving an open ring shape. An aqueous solution of a mixture of soJubOised 
Vat dyes comprising 4 parts Vat Blue # 6 and 4 parts Vat Brown #1 per 100 parts water, is allowed to permeate 
into the open face of the lens. After the dye solution has diffused into the lens, the lens is then placed into a 

45 solution of sodium nitrite in diute sulphuric acid whereupon the dye wDI precipitate out into the lens. The lens, 
now containing a permanent dark coloured ring, is rinsed and placed into saline for further use. 

Example 2 

50 A contact lens as described in Figure 1 containing band of dark substantially light-absorbing colour was 
prepared by mounting a hydroxyethyl methacrylate HEMA, lens onto a fixture and covering with a mask leaving 
an open ring shape. An aqueous solution of a Reactive dye containing 10 parts of Reactive Black # 5 per 100 
parts water, is allowed to permeate into the contact I ns. The contact lens is th n removed from th fixture, 
rinsed and placed into a sohiti n of sodium carbonat . The dye thereupon reacts with th HEMA polymer to 

55 form a penman nt black ring. The I ns is rinsed and placed into salin for further use. 
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Example 3 

A contact I ns as described in Figure 1 containing a band of dark substantially light-absorbing colour is 
prepared by applying a monomer mix to trie lens and reacting it thereto. Hence a HEMA solution containing 
5 25 parts per 1 00 of Pigment Black 7 and 0.5 parts of tert butyl peroctoate as a thermal initiator, is applied to a 
HEMA lens surface by using a pad transfer printing method in the form of a ring shape. The tens is then heated 
to react the ring to the surface of the lens. Trie lens is then hyd rated in saline to give a lens containing a dark 
ring. 

10 Example 4 

A contact lens as described in Figure 1 containing a band of a dark substantially light-absorbing colour ts 
prepared by a process of applying a coloured band to the surface of a mould. Thus a suspension is formed of 
20 parts Pigment Blue #36, 4.5 parts Pigment Red #101, 4.5 parts of Pigment Yellow # 42, 1.0 part fumed 

15 silica and 20 parts of rxtrymethytmethacrylate in 35 parts 1 -methoxy-2-propyl acetate and 35 parts cydohexane 
by dispersing under high speed mixing. A ring shaped pattern is then printed onto a mould surface using a pad 
transfer printing method. Hie mould is used to cast mould lenses of a mixture of hydroxyethyl methacrylate 
containing ethylene glycol dimethacryfate, and benzoin methyl ether as a photoinitjator. The lenses are cured 
under UV irradiation. Upon demoulding a lens with a dark ring is recovered. Trie lens is finished through the 

20 hydration and extraction procedures known to the industry. 

Example 5 

A contact lens as described in figure 1 containing band of dark substantially light-absorbing colour is prep- 
25 ared by a cast moulding process. Thus a dispersion of a mixture of 20 parts Pigment Blue # 36, 4.5 parts Pigment 
Red #101 and 4.5 parts Pigment Yellow # 42 is made in 70 parts of hydroxyethyl methacrylate. 0.2 parts of 
USP 245 is added as initiator. A (polypropylene lens mould is corona treated for 1 second and a ring pattern is 
printed onto the mould with the HEMA suspension using a pad transfer printing method. This mould is used to 
cast a lens from a mixture of HEMA containing 0.5% ethylene glycol methacrylate and 0.2% USP 245 as 
30 initiator. The lens is cured by heating at 65°C for 12 hours. After demoulding a lens is produced that contains 
a dark ring. The lens is finished by the usual methods known to the industry. 

Example 6 

35 A contact lens as described in Figure 1 containing a band of dark substantially light-absorbing colour is 
prepared from a button containing a dark ring running throughout its length. Thus a clear poly hydroxyethyl 
methacrylate button is prepared by cast moulding. This button is then provided with a circular space throughout 
its length using a trephanning bit The open space is then filled with a suspension of HEMA containing 20 parts 
of Pigment Black 7 per 100 and 0.2 parts of USP 245 as initiator. The button is then heated to cause the whole 

40 button to become a complete entity. A contact lens is machined from this button using the method known to 
the industry and then hydrated in saline. The resulting lens has a dark ring within the lens. 

Example 7 

45 A contact lens as described in Figure 1 containing a band of dark substantially light-absorbing colour is 

prepared from a layered sandwich button. Thus a layer of HEMA containing benzoin methyl ether as initiator 
is polymerised under UV irradiation. A second layer of HEMA containing 20 parts of Pigment Black 7 and 02 
parts of USP 245 as initiator per 100 parts HEMA, is poured over the first layer and cured slightly with heat A 
third layer of HEMA containing 02. parts of USP 245 per 100 parts HEMA is then poured over the second layer. 

50 The whole button is then cured by heating. From this sandwich button a lens is prepared that contains a dark 
ring using methods known in the industry. 

Example 8 

55 A composite contact lens mad in accordance with Figure 2 of th accompanying drawings is manufactured 

as foil ws. 

Th composit contact lens is formed by n of the known processes in th industry. The finished lens, 
with its skcrt in a hydrated state is th n mounted in a suitable fixture and marked to leave an open ring. An 
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aqueous solution f a mixture of solubilised Vat dyes comprising 4 parts VAT Blue #6 and 4 parts VAT Brown 
#1 per 100 parts water, is allowed to permeate into the open face of the I ns. After the dye solution has diffused 
into the lens, th lens is th n placed into a solution of sodium nitrit in dilute sulphuric ackJ whereupon the dye 
will precipitate out into the lens. The lens, now containing a permanent dark coloured ring, is rinsed and placed 
5 into saline for further use. 

Example 9 

A contact lens made in accordance with Figure 3 of the drawings is prepared by a cast moulding process. 

10 Thus a dispersion of a mature of 20 parts Pigment Blue #36, 4.5 parts Pigment Red #1 01 and 4.5 parts Pigment 
Yellow #42 is made in 70 parts of hydroxyethyl methacrylate. 0.2 parts of USP 245 is added as initiator. A polyp- 
ropylene lens mould is corona treated for 1 second and a ring pattern comprising interacting islands of colour 
is printed onto the mould with the HEMA suspension using a pad transfer printing method. This mould is used 
to cast a lens from a mixture of HEMA containing 0.5% ethylene glycol methacrylate and 0.2% USP 245 as 

15 initiator. The lens is cured by heating at 65°C for 12 hours. After demoulding a lens is produced that contains 
a dark ring. The lens is finished by the usual methods known to the industry. 

Example 10 

20 A composite contact lens made in accordance with Figure 4 of the accompanying drawings is manufactured 

as follows: 

The composite contact lens is formed by one of the known processes in the industry. The finished lens, 
with its skirt in a hydrated state is then mounted in a suitable fixture and masked. The mask used giving a ring 
pattern comprising a series of openings through which the lens can be tinted. An aqueous solution of a mixture 
25 of solubilised Vat dyes comprising 4 parts Vat Blue #6 and 4 parts Vat Brown #1 per 1 00 parts water, is allowed 
to permeate into the open face of the lens. After the dye solution has diffused into the lens, the lens is then 
placed into a solution of sodium nitrite in dilute sulphuric acid whereupon the dye wil precipitate out into the 
lens. The lens, now containing a permanent dark coloured ring, is rinsed and placed into saline for further use. 

30 Example 11 

A contact lens made in accordance with Figure 5 of the accompanying drawings is prepared by a cast 
moulding process. Thus a dispersion of a mixture of 20 parts Pigment Blue #36, 4.5 parts Pigment Red #101 
and 4.5 parts Pigment Yellow #42 is made in 70 parts of hydroxyethyl methacrylate. 0.2 parts of USP 245 is 
35 added as initiator. A polypropylene lens is corona treated for 1 second and a ring pattern comprising a series 
of concentric circles/rings is printed onto the mould with the HEMA suspension using a pad transfer printing 
method. This mould is used to cast a lens from a mixture of HEMA containing 0.5% ethylene glycol methacrylate 
and 0.2% USP 245 as initiator. The lens is cured by heating at 65°C for 12 hours. After demoulding a lens is 
produced that contains a dark ring. The lens is finished by the usual methods known to the industry. 

40 

Example 12 

A composite contact lens made in accordance with Figure 4 of the accompanying drawings is manufactured 
as follows. 

45 The composite contact lens is formed by one of the known processes in the industry. The finished lens 
with its skirt in a hydrated state is then mounted in a suitable fixture and masked. The mark used giving a ring 
pattern comprising a series of concentric circular circle/ring openings through which the lens can be tinted. An 
aqueous solution of a mixture of solubilised Vat dyes comprising 4 parts Vat Blue #6 and 4 parts Vat Brown 
#1 per 1 00 parts water, is allowed to permeate into the open face of the lens. After the dye solution has diffused 

so into the lens, the lens is then placed into a solution of sodium nitrite in dilute sulphuric acid whereupon the dye 
will precipitate out into the lens. The lens, now containing a permanent dark coloured ring, is rinsed and placed 
into saline for further use. 


55 Claims 

1. A contact I ns of generally disc-lik configurati n which has a central axis extending through the contact 
lens and about which the contact lens is substantially symmetric in configurati n, which contact I ns has 
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- a pup! zon through which the central axis extends and which comprises the area immediately rir- 
cumferentially surrounding the central axis; 

- an iris zone, which comprises the area ctrcumf rentialty surrounding the pupil zon ; and 

- a peripheral zone which comprises the area ctrcumferentially surrounding the iris zone and extends 
5 to the edge of the contact lens; 

wherein in the area immediately adjacent to the periphery of the iris zone and the contact lens and ctr- 
cumferentially extending therearound a band of dark substantially light-absorbing colour is provided. 

2. A contact lens as claimed in claim 1 , wherein the contact lens provided with the band of dark substantially 
10 light-absorbing colour is a soft contact lens. 

3. A contact lens as claimed in claim 1 , wherein the contact lens provided with the band of dark substantially 
light-absorbing colour is a composite contact lens. 

is 4. A contact lens as claimed in any one of claims 1 to 3, wherein the band of substantially light-absorbing 
colour comprises a solid band of colour. 

5. A contact lens as claimed in any one of claims 1 to 3, wherein the band of substantially light-absorbing 
colour comprises a series of thin bands of substantially light-absorbing colour which are closely spaced 

20 to one another in order to give the impression that they are one band of colour to the viewer. 

6. A contact lens as claimed in any one of claims 1 to 3, wherein me band of substantially light-absorbing 
colour comprises a series of islands of colour which interact with one another to give the impression to 
the viewer that they are a band. 

25 

7. A contact lens as claimed in any one of the preceding claims, wherein the band of dank substantially light- 
absorbing colour is applied by tinting the finished contact lens. 

8. A contact lens as claimed in any one of the preceding claims, wherein the dark, substantially light-absorb- 
30 ing colour comprises a pigment suspended in a solvent which is applied to the surface of a contact lens 

mould, with the contact lens cast and polymerised thereabouts. 

9. A contact lens as claimed in claim 2, wherein the dark substantially light-absorbing colour comprises a 
precipitate vat dye which is applied to the surface of a contact lens mould, and the contact lens cast and 

35 polymerised thereabouts. 

10. A contact lens as claimed in any one of the preceding claims, wherein the band of dark substantially light- 
absorbing colour ts printed onto the surface of the contact lens. 

40 11. A contact lens as claimed in claim 7, wherein the band of dark substantially light-absorbing colour applied 
to the surface of a contact lens comprises a band which is printed onto the external (or convex) surface 
of the contact lens. 


12. A contact lens as claimed in claim 2, wherein the band of dark substantially light-absorbing colour is incor- 
porated into the body of the lens by pigment being dispersed in a polymerisable medium which is then 
applied to the surface of a contact lens casting mould and the contact lens is cast and polymerised there- 
abouts. 


13. A contact lens as claimed in claim 1 , wherein the band of dark substantially light-absorbing colour is incor- 
so porated into the contact lens using a rod of polymeric material, which rod has a band of dark substantially 

light-absorbing colour throughout its length, and this rod is cut into buttons from which the contact lenses 
are then machined. 


14. A contact I ns as claimed in claim 3, wherein th rod formed is an individual button. 

55 

15. A contact lens as claimed in any on of th preceding claims, wherein a three layer sandwich butt n whe- 
rein a dark coloured central lay r is sandwiched between two cl ar layers. 
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16. A contact I ns as claimed in datm 15, wherein th central fay r has a thickness of 0.05 mm to 1 mm. 

17. A contact I ns as claimed in any n of the preceding claims, wh rein a three lay r sandwich button is 
formed with a dark coloured central layer sandwiched between two clear layers. 

5 

18. A contact lens as claimed in any one of the preceding claims, wherein the band of dark substantially light- 
absorbing colour is provided at a radius of between 5.0 mm and 6.75 mm from the central axis of the contact 
lens. 

10 19. A contact lens as claimed in any one of the preceding claims, wherein the band of dark substantially light- 
absorbing colour is provided with a width of 0.2 mm to 1.0 mm. 
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